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fca»tEtil*f*«7tPy«tVou t P, Vou 

[0049] h2<&*i ic^-r^ac:* ^j^i^tv^^ 

f§D1, D 0 = 0, f3-KIf S3N- 

S0N=1, 0, 0, 0. T3-Kf^S3P-S0P 
= 0, 1, 1, 1 fctty. 4O0«aEiz;U2 OGDfi<7)3 

o<DS5S-b;U2 ogdpmos 2 4?b^>. 1 o<7)li;jfttr 
;U2 ocdpmos 2 6/i^>Lt, 1;*S-tz;ur U>T 1 4 

^?>. PMOS2 4^Ltrt»y-KP1Cia3a 
PMOS26$^Lt«»;-KN1l:taaA<t 

[0 0 5 0] mSSSf ySLIUKl 6(z£ y % 

^bW«y-KPi, n i <7)-E-^^fc*fLr^«ima 

1, N 1 ^b^^>KfC^LT^PmiS[C^^-r^m^ 
4a^llSSHJ, f ««;-KP1, N1 

f=tt»s*tfc«a-b^7 1 4 o>«ai^ & «a-b;uT 

1 4<D«fP«aO)#»{Cfta-r*2 a/£f+5l#ft^ 
*l. C<7)ma#SaE»yiILEli»1 6<Daj*»3fc ! P, 

SIP, I Nit. -t+l-p+l I P=3a+2a-4a= 
a. IN = a + 2a-4a=-a£&<5 0 

[0051] ctibcoasstfTyiiLiHifisi 6oa*«sn 

I P, I NI4. I 8I::A2j£*U R = RF 

B 1 =RFB2 t-t&t. 7tP^Vo u t P = - 

(I PxR) =- ( a xR) = — a x R [VOp : if □ 
tf— ^1J±] . ou t N=- (I Nx 

R) =~ ( — a x R ) = a xR [VOp] (ht^ J 5. v^7* 

[0 0 5 2] ffc, fv^;HI^D1, D0=1, 0(7) 

e^coDACfi. ii«i«E*tt3*"r4*ja-efcy. ^rv* 
;H1#di, d o — 1 , or*MiimJ±ti3^iVo u t p, 

VoutNm^O [V 0 p] -T^^^/N^tK— =7 
HfPBPZt&itOJtL, f^;H!f D1 f D0 = 

o, 0O»^SB<tfl)it6 o 

[0053] a^«fl)DAci or*ii. *9K«ryiELia 

-KP1, N 1 (z«<&S*i*»3IElc»Lr»f0«S5O* 

y. ms-tr^r u-r i 4£«j£-r«»3Hz;u2 « 
^ ifti^ b sift * «$a-r 5 lEfflo - (7)^(Dta $ 
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[0 0 5 4] D AC 1 OVlt. »3fE-b;U7U-f 1 

4(0«-«SlMr;U2 0*«tf-r«*3liaS2 2*5*lX*aiE»r 
U)lL(a3SBl 6(7)®3S;1S2 8, 3 0 tf#klz± U> h S ^ 

[0 0 5 5] -£f~ % D AC 1 OTMt Ti-U^m^y o 
u t P, Vou tNO)lijAiEu>yiii VtS@IBl 
8^JHl*&;|X*t£ta*^RFB 1 , RFB2ficfci;t^ 
7>^OPi, OP20)Ui**ffU>i/-e*3ES*L4fc 

[oose] H3ic^-rj3ija)lllfi«**rfr. * 
flHH<D«»ta*HDAKllHi(co^"Cl!iH-r*« 

[0 0 5 7] H3(i. **M<7)*»ffl*SDASSISa) 
55iJ(D||j5S^J<7)Sti««EBSl|-efc^>o ^lil:^tDAC44 

4 £ * #S3E-fe ^2 0 <DM%L M mPMOS-2 

2. fcbtfd. «3K8rUSLiaKl 6JSjSt^i;ll 
OBSESS 2 8fc£tf?^> Kfla«3Kai3 O^fWti 

[0 0 5 8] «SJE-b;U7L/-r 1 4C0#^(7)m 

;*jft-iz;u2 oc7)1:;75;iIli. U i d^f d A c 1 oco±§<£<t 
it^<r, s«bizaaEiH(7)PMos2 2co Ku-r><hx-f 

7fI^(0PMOS 2 4, 2 6(7) V — XdrCDfalfCSM^ 
hfcPMOS 4 6 Jt^tl^^o 

[0059] «3asfyiBLia»i 6a>«x(Ra>* 

5S;T12 8 14. d 1 C^tD AC 1 0 GD±I^ <t fcfc^T. £ 
blC f^lftlPMOS3 2, 3 4 trtfflS-/— KP 1 , 
N1 t(DBl:8«*ilfc2^PMOS 4 8, 5 0£fi| 

*.n*£ 0 fit, H;S-t?;u7 u-r i 4(Dpmos 4 6 

*5J:tfWSE&ryffiL[s]E&1 6 0PMOS 4 8, SOCD? 
- H:tt/W7X1EVB 3A<*a(r»«S^ :tib 
GDPMOS46, 4 8, 5 0 fi* U > h 5 ^— [UE&£ W 

[0 0 6 0] |t|C<. «a«TyiSLlHl»1 6^7>K 
WJ0)*3EaS3 Of*. 01 d^fD AC 1 OCOii^it^ 
T. $bl:NMOS 3 6, 3 8 irrtffly— KP 1 , N1 
i: (Dffll:ft«Stlfc 2 OO) N MO S 5 2, 5 4 £fii;iT 
l>3 0 Ctlba)NMOS5 2, 5 4(7)^— hl^fi/WT' 

ztEVB4^*li:S«*h, ■* u> hS^-ESS* 
[0 0 6 1 ] mi ictf-td ac i ot?ii. f*iasy — Kp 

1, N1*<IV|ffti18^7>^OP1 ( OP2 

(sattiftfcfcy. asm — 

K P 1 , n i KSG(OSffil:lSStL 
ho LfctfoT. *X8TySLI§IBl 6©*aiI«i3J:UC 
K{Ba>B3EaSi2 8, 3 0(DVds (KU-f>— V 



7>K(DtESG, yyt^7>FOtESG-^ 
>KtEVs s tttio 

[0 0 6 2] C*ifc*tU B3lcS-T«-e(4 % VSKSrU 
jILSS&I 6lCfcl^T. PMOS48, 50. NMOS 
5 2, 5 4A*PMOS3 2, 3 4. NMOS36, 38 

ssa> h7>vx^7~u-MSffl]^ -ta>^«3M$ 

[0 0 6 3] *fZ, H4fC^rBJ<0Mfi«£*(fT* * 
[0 0 6 4] H4I4. *««<0SII)tjU4]fiD At!S^ 

g'ia)iiJs«ija)»/a«BsiiiT*fe«)o i53miz^"rDAC5 6 

(4. H3IC^-rDAC4 4(Zj3U\T. -^v* ;U«-**<8 
t'-; h©f^ «3lE-feJU7U-f 1 4A<2 5 6 

0>8Wtl4, ^33fZ^f DAC44<bf5]i:-efe^ 0 
[0 0 6 5] C<7>»*. lSt^7K1 4(Dl8a«3lE 

i42 5 6 attty, ssssryiiuiHissi ecommmom 

3t;lS2 8^&(4«fP«3ttO)i|£»fzffia-r* 1 2 8 a (7)1 

a? *u K«a>*a«3 oA^&i*»»*a[ 

dfg^-f £2 5 6 aO^lta^tl^ 

[0 0 6 6] !1 5 0)^2 1^-^51::. fy^;Hi§^ 

8t^hO*4, I VfM4 0, 4 2(za*L4«Slll 
P, I NI4. 0 It, -1 27a-1 27a* 

-eo2 5 5BHS(DliSSo &fc\ a 2 leaser* FS 
tt^ju**-— b p zI4/\VtK— ^-tr vopfi-if 

□ fc°— ^mE^at" 0 R = RFB 1 = RFB2d:tl) 
<t. r^-P^it-^-V outP = — (IPXR) [VO 
p].VoutN=-(INxR) [V 0 p] <t&y. 

K3K l P, I N{c*fj£L. y^t;^7>KSG5^ 
[0 0 6 7] C(7)^jCD^5l^. *^0^(DMSjfcb73^DA 

[0 0 6 8] ;jfefc. H6(c*-rS"Ja)Stlifi«*«ifT. * 

[0 0 6 9] B6I1 **M0)a«lti3*aD AKSISO) 
— USS^JOfSjdcffi^El-efc^o (HjUfCTF-TD AC 5 8 

ffl©2O0)»»i:»|jLfet.a)-e, T3-?1 2t, ± 
fiffla>«StE-fe;U7U-f 1 4 afccfctf»3fctfryiSLElBl 
6ai, Tttffl(0«3(HzJU7U*f 1 4 b J: tf«3KSr y 
OIL0S&1 6bt I V^&[H]S&1 8 <k £ffi?L-Cl^ 0 
[0 0 7 0] x^SUUflWIi^a— 5M 2fcAA**l % 

4a, 14bl:ftl-?tlA^]$tl^ 
[00 7 1 ] ±e/aB;7K-tz;U7 U-f 1 4 afrbfi. 1^35 
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V-KP1, NiCitLt, ±fc/B0)fa- Kfl»l=» 
bli.' rtfty — KP2, N 2IC»LT. Tfiffl^^rzi- 
[0 0 7 2] *fc, ±ttffl*SfcSryiSLE]tt1 6 a {z£ 

y. ±<ifflm^-tr;uru>ri 4 a (o»»«ata)*»(za 

lbsi 6 ao>asa«aE*< I P I , I N 1 <tfc<5o RC 
<. Tttffl*atSryiSLig»i ebir^y. Tttffl*a 

Kp 2, N2^«»4j|iik*i:, lea 

«3Hi=«ar ^ — kp2, N2^b^7> 
as**a*< 1 p 2, in 2 t3S5 0 

[0 0 7 3] fit, -tfiffl*35tlf ySLBBl 6 a CD 
ttABSiE I P 1 , INK TfifflBSfESf y iSUEl»1 6 
bfl)di*BSSt I P 2, IN2ft I V^&[HJS§ 

1 80)l 4 2^*sn, 7tnm 

V o u t P, V o u t NfZ^^^^^ 0 {§. L. I 

§14 0, 4 2I4*LL*7-r — K/<^^»ftR F BS1$0 

[00 7 4] CCDfftJCDcfc *M0)DAC5 8T? 

4fccfctf*3[tfryiILElBl 6 S*ttli(tfc««fr* 

cfctRTB-o**. 

[0 0 7 5] £fc. DAC0>aiAfll4*tt3b<1SJHafll# 
Sf*f4. «iltf*a»R*4 9 3 5 7 4_0#a^(ZlB« 

[o o 7 6] **W<&3liE«-ei4* v>£m3£fc<fctfv 

[0 0 7 7] *«MC!>SttUA9DAKlMla)S 

So -Tat)**. SMH5*«BT-V o u t P<Dmi±fcJ:tfV 
o u t N<B»EEA<»ife»a (^7>KGND) £ L < 14 
v^;u^^> KSGlz»LrB«ttO)Ji*l4Btt«IE 
V o u t P, V o u t NOffifcisaaiS^fffl 

[0 0 7 8] *ft«0SnUA9DAKMM4. 

«*<Baa^fcH£LT*j:ivDi4*%%^r& 

So 



[0 0 7 9] 

B-0*/*S*u fa- RI#lc<fcSBfcB*|rBSl[a>«B 
fcttSBl B9KBB£«l:i;»BKBrcB9K0!>|SBj:4:« 
B2Ba«B**r*«a4r;u^«»iE«**Lfc«3tt-b 

i «B«Ba>«lk«laff L4bftiirBX«J:tf4Rlka>B2 
mSMHft0>*9E£2n* L fc*D»«3ltfz» L > ><? 

*:(*v-x«a*««-rici:izckyBi cos3Sfcj:i; 

3BM<D*»UlASDA*«»fZcfe*tf4. BSE-tr^TU-r 

(4. -*fia>^a>«siEB*£i+-ecfc<. mmizmiam. 

bifiVltZo *fc, *BWa>B»U*SDAMft»U:«fc 
+1(4. B9K-t:;ua)BSKX&J:tfBXdTyiSLIslBa)B3K 
aB*<*lc* U> Bft-r-BCiA^pIBaiBBT?, 
fro. i v*BHaBfl>*^T>^36<BftRrBtt«SB-e» 
*U4. «B«E*««BE<bp»lfi-efc4A:l>5«jat& 
4o **M0)a»U3*aDA|E««(rJ:*Ltf. I 



[11] *&B<0£IAU4j£iD AKKBa-XffiftO) 

[H2] n fc^-rnKias*aD A«si«(D«ifts« 

[14] ^XBOBttU AiSD AXtt*(D84(7)Xlfeffil 

(7)«uaiHiBEi"efc«o 

[15] l4IZ7F-TMl!i£ii^SD A^}SII<X>i!]^^S 
[16] *MOMU A9D AkMO-MMO) 
[17] tS^^D A^}fei§^fflL>rMK]£li^^t#^[H3 

bo— mvfoZo 

[18] ffi^cDD A*»S0)gija>«<7>fllfiRIBBH-efc 

So 

1 0, 44, 56, 5 8, 6 0, 6 2, 8 0 DAfft 

(D AC) 
12, 6 4 fa — ^ 

14, 14a, 14b, 66 Wfc^Z )\*T \s 4 

i6, i6a, i6b maE&rysLBB 

1 8 I V^&ESS 

20, 66, 70, 79 BSlE-fe;U 

2 2, 2 4, 2 6, 3 2, 3 4, 4 6, 48, 5 0 P 
SMOSh7>vXj (PMOS) 
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2 8, 30, 7 2, 72a, 72b l^lf 

36, 3 8, 5 2, 5 4 NiMOSh7>vX^ (N 

MO S) 

4 0,4 2,6 8 I V^JMs 

7 4, 7 4 a, 74b X-f'V^^T- 

7 8 JSfelHlSS 

o p 1 , o p 2 j-^riszf 

R F B 1 , RFB2, R1, R2 



c ^mm* 

D1, DO fy^JKI§ 

S3N-S0N, S3P-S0P T=J— Kfl^ 
P 1 , P 2, N1, N 2 flfflS^ — K 
VoutP, VoutN 7-^n^|f# 
V B 1 , V B 2 , V B 3 , V B 4 /nVTX^IE 
SG, SGI, SG2 V^;U^>K 



[01 ] 
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T 



16 
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; 



24 26 

fdp] r^pi d^pi 

S3N S3P S2N S2P S1N SIP SON SOP 



Nl 



5 3N S3P S2N S2P SIN S|P SON SOP 
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PI 
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VoutP 



SG RFB2 42 
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VoutN 
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DO 
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VoutNCVOp] 


VoutP[V0p] 


0 
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1 
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1 
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1 


a+2a-4a=-a 


3a+2a-4a=a 


a x R 


-a X R 


1 


0 


1 


0 


1 


0 


0 


1 


0 


1 


2a+2a-4a=0 


2a+2a-4a=0 


0 


0 


1 


1 


1 


0 


1 


0 


1 


0 


0 


1 


3a+2a-4o=a 


a+2a-4a=-a 


-a X R 


a X R 



^«Ml£T3HFfif S3N-S0P t*y«H»iUa)X-f^FH»**>1-**T?, 

R=RFB1=RFB2 
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t t Lh ^ r 

h ph pn ph ph-^ ' 

46 48 50 
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|Hf* pi^ 26 (H^pl f^pi r^^pi 

S3N S3P S2N S2P SIN SIP SON SOP 



18 

I 
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-VB3 



RFB1 



40 



VoutP 



M 5G R ^B2 42 




36 38 
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S3N S3P S2N S2P SIN SIP SON SOP P1 . . \£ L SJ . ** 

I 30^ 1 — r 782 
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18a 



16b 



mat 
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